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The effectiveness of the innovation process is determined by the 
HI¿FLHQF\RILWVWRROWHFKQRORJ\WUDQVIHU
QDPHO\ WKH WUDQVIHU RI VFLHQWL¿F DQG
WHFKQLFDO H[SHUWLVH UHQGHULQJ VFLHQWL¿F
and technical services, application 
of industrial processes and product 
launches. These processes have special 
importance for universities, which, 
according to the well-known economist 
M. Finley, “should contribute to the 
prosperity and enrichment of the society, 
culture and economy. In their role as 
guardians, creators and disseminators 
of knowledge, universities contribute to 
the enrichment of people and the society 
they belong to. They should strive to 
direct their intellectual potential for the 
EHQH¿WRIWKHVRFLHW\´>@
The marketing aspect plays a 
special role, but currently in domestic 
universities it is used not very 
successfully or not used at all. It leads 
to the great losses of the country’s 
UHVRXUFHV ,Q RUGHU WR FRQ¿UP WKLV LW LV
enough to analyze the dynamics of the 
GLVDSSRLQWLQJDFTXLVLWLRQRISDWHQWVDQG
employment in the systems of technology 
transfer, the dynamics of revenues gained 
from commercialization of intellectual 
property and technology transfer 
statistics in budgetary institutions.
Thus, the aim of this work is to 
analyze the strategic aspects of integrated 
PDUNHWLQJ RI VFLHQWL¿F UHVHDUFK LQ
universities and to consider them 
XVLQJDSUDFWLFDOH[DPSOHRI WKH OLQHRI
granulators, developed in the Sumy State 
University (Sumy, Ukraine).
We offer to consider marketing in 
WKH¿HOGRIUHVHDUFKDVDFRPSUHKHQVLYH
V\VWHP DOORZLQJ WR OLQN WKH H[LVWLQJ
(or potential) intellectual abilities 
with the needs of the society 
(environment). In modern conditions 
the integrated marketing goes to the 
forefront of technology development.
It is implemented in the framework of 
Kline-Rosenberg model chain (chain-
link model). Integrated marketing 
UHTXLUHV DQ HQWLUHO\ GLIIHUHQW DSSURDFK
to conducting research and development 
activities, to developing and 
implementing innovations. It is not the 
VFLHQWL¿F WKRXJKW WKDW QRZ GHWHUPLQHV
the direction of development, but the 
change and development of consumer 
preferences, as well as anticipation of 
new demands and needs. Thus, there is 
a consideration of the various sources of 
innovation associated with information, 
knowledge and the market needs.
Among the main problems of 
implementation of the integrated 
marketing philosophy in innovation 
system of universities today the 
following can be indicated:
– problem of interaction between 
the university units (implementation 
of interdisciplinary projects), as well 
as between the units of the university 
DQG EXVLQHVV GLI¿FXOW WR PDWFK WKH
technology transfer process, delays in 
the negotiations, distrust of business 
in relation to universities, the lack of 
commitment to implement the business 
WHFKQRORJ\
± ODFN RI XQLTXH WHFKQRORJLHV DQG
LQDGHTXDWH DVVHVVPHQW RI SRWHQWLDO
¿QDQFLDO UHVXOWV DV ZHOO DV WKH OHYHO
of availability of access to university 
technologies due to their separate 
development (there are such types of 
WHFKQRORJLHV DV DYDLODEOH UHTXLULQJ
HIIRUWV WR DGDSW GLI¿FXOW WR DGDSW
H[WUHPHO\GLI¿FXOWWRDGDSW
– lack of effective infrastructure 
needed for the technology transfer, 
LQVXI¿FLHQW IXQGLQJ DEVHQFH RI WKH
marketing approach. This aspect is 
UHÀHFWHG LQ WKH IDFW WKDW WKH SURMHFWV
do not comply with the criteria of 
investment commercialization, namely 
the Pareto Law: only 20% of information 
JLYHRI¿QDOUHVXOW
In order to solve these problems, 
one should carry out the evolutionary 
transition to the introduction of 
new management approaches and 
organizational forms of innovations.
When drafting the development strategy 
of the university it is offered to use the 
following areas of integrated marketing:
– Marketing foresight - the 
development of high-tech projects 
EDVHG RQ VFLHQWL¿F DQG WHFKQRORJLFDO
potential to meet current market and 
technological trends. Foresight involves 
the project work with technology trends 
(add-pool studies and project ideas for 
WKH ORJLFDO GHYHORSPHQW RI H[LVWLQJ
trends), search for inconsistencies in 
trends and integration of them into the 
SURMHFWLGHDV>@
– Internal marketing – when 
PDQDJLQJWKHLPSOHPHQWDWLRQRIVFLHQWL¿F
development and the competitive 
implementation of interdisciplinary 
projects involving various departments 
and laboratories of the university.
– Cooperation marketing - when 
promoting the cooperative preparedness 
DQG LPDJHRI WKHXQLYHUVLW\ LQ WKH¿HOG

of creation of innovative chains and 
SURMHFWV ,Q WKH FRQWH[W RI JOREDOL]DWLRQ
and transition from the post-industrial 
society of the developed world to the 
society based on knowledge, international 
FRRSHUDWLRQ RI XQLYHUVLWLHV LQ VFLHQWL¿F
technical and innovation sphere becomes 
especially important. The innovation 
SURFHVVLQWKH¿IWK55RVZHOOPRGHOLV
not only cross-functional, but also multi-
institutional and network-like. Thus, 
the marketing aspect is proposed as an 
instrument for shaping the innovation 
QHWZRUNV >@ 7KLV GHYHORSPHQW VKRXOG
be considered from the point of view 
of its members, if it is possible to use a 
focus group of consumers for detection 
RIÀDZVLQJRRGVRUVHUYLFHV7KHHDVLHVW
way to do it is in the presence of an 
innovative network.
– Intellectual Property Marketing
– used to promote research results.
,Q FRQGLWLRQV ZKHQ VXSSO\ H[FHHGV WKH
GHPDQG IRU WKH VFLHQWL¿F SURGXFW WKLV
marketing strategy must necessarily 
include legal protection in the respective 
regions - foreign patenting.
– Consumer marketing – used 
WR SURPRWH WKH VHUYLFHV DQG ¿QLVKHG
products. Implementation of prototypes 
limited by production capabilities of 
universities and delivery terms, as well 
as implementation of various plans and 
cooperation agreements can be used for 
the marketing purposes.
However, despite a number of 
GLI¿FXOWLHVWKHLQQRYDWLRQSURFHVVLQWKH
XQLYHUVLW\SURYLGHVVLJQL¿FDQWDGGLWLRQDO
opportunities. When consumers are 
interested in a technology being 
developed and having no documents 
of title, an option agreement with the 
developers can be concluded concerning 
the copyright technology. An agreement 
VKRXOG SURYLGH WKH H[SHFWHG UHVXOWV RI
GHYHORSPHQW SDUWLFLSDWLRQ RI IXWXUH
OLFHQVHH LQ WKH GHYHORSPHQW WKH
possibility (and terms) to conclude a 
license agreement for priority testing of 
D WHFKQRORJ\ WKH IRUPXOD WR GHWHUPLQH
WKHSULFHRI WKH OLFHQVH WKHGHYHORSHU¶V
obligation to patent the innovation 
DQG FRQYH\ DQ H[FOXVLYH OLFHQVH WR WKH
licensee.
As a result, integrated marketing as a 
management tool facilitates the creation 
of high-tech research and entrepreneurial 
XQLYHUVLWLHV ZLWK HI¿FLHQW PDQDJHPHQW
structure and international academic 
reputation, which can meet the world 
trends and respond to global changes 
ÀH[LEO\ 1RWDEOH H[DPSOHV RI WKHVH DUH
2[IRUG 8QLYHUVLW\ +DUYDUG 8QLYHUVLW\
George Washington University etc.
We should consider the process of 
LQWHJUDWHG PDUNHWLQJ RQ WKH H[DPSOH
of number of innovations related to 
JUDQXODWRUV SDWHQW ʋ  8NUDLQH
,3&9-SDWHQWʋ 
8NUDLQH,3&9-SDWHQW
ʋ 8NUDLQH,3&9-
9-  9- SDWHQWʋ 
8NUDLQH ,3&  9-  
DSSOLFDWLRQ ʋ D 8NUDLQH
DSSOLFDWLRQ ʋ D 8NUDLQH
Relevance of these technologies is 
GH¿QHGE\WKHIDFWWKDWLQWKHWHFKQRORJ\
of production of mineral fertilizers and 
pore structure granules the granulation 
process is one of the main stages of 
the product formation (method of 
processing the raw material, in which 
some of its properties are changed 
and the homogeneous granules are 
formed in a spherical shape) followed 
by the stabilization structures (drying 
or cooling, can be simultaneous) and 
the allocation of marketable fractions.
Not accidentally various schemes of 
fertilizer production are considered 
the granulator-type, as the granulator, 
H[FOXGLQJ LWVPDLQXQLW IRUPV WKHEDVLV
and the structure of production line.
In most cases, the granulation 
WHFKQRORJ\ KDV QRZ EHHQ GH¿QHG
and the progress in this area is on 
WKH ZD\ RI PRGHUQL]DWLRQ RI H[LVWLQJ
HTXLSPHQW WRZDUGV WKH FUHDWLRQ RI
more reliable structures, relatively 
simple to manufacture and operate. This 
HTXLSPHQW LV FKDUDFWHUL]HG E\ ORQJ OLIH
cycle, so its purchase should be cost-
HIIHFWLYH ,Q RUGHU WR EH HI¿FLHQW WKH
XQLWV UHTXLUH FRUUHFW RSHUDWLRQ DV ZHOO
DVKLJKTXDOLW\DQGWLPHO\PDLQWHQDQFH
'HVSLWHWKHH[LVWHQFHRIDODUJHQXPEHU
of models of granulators, the principle 
of handling each type of them is simple.
,Q UHODWLRQ WR DQ\ SLHFH RI HTXLSPHQW
used to make pellets we can make a 
OLVW RI VSHFL¿FDWLRQV ZKLFK VKRXOG EH
taken into account when choosing a 
device. The key performance indicators 
of granulation systems proposed 
include:
– performance and dimensions
– monodisperse granules, i.e.
XQLIRUPLW\RIVL]H
– reliability and simplicity of 
management, i.e. the system has no 
FRPSOH[HOHFWURQLFRURWKHUVXEV\VWHPV
being based on simple technical 
VROXWLRQV
– durability, i.e. the materials should 
EHVHOHFWHGLQDZD\HQVXULQJPD[LPXP
VHUYLFHOLIHRIPRUHWKDQ\HDUV
– versatility, i.e. one granulator may 
be set to work with different performance 
OHYHOVDQGDZLGHUDQJHRISURGXFWV
– ecological purity, i.e. the level 
of wastes accumulated during the 
granulation is minimized and the 
waste gases do not contaminate the 
environment.
The table 1 shows the analysis of 
main advantages of the granulators 
developed. It illustrates the evolution 
of technology and dynamics of 
creation of additional parameters of 
competitiveness. Note that the models 
1, 2, 3 were designed as the improvement 
RI H[LVWLQJ FRXQWHUSDUWV ZKLOH PRGHOV
   KDYH EHHQ GHYHORSHG WR VROYH D
VSHFL¿F SUREOHP QHHG 7KH JUHDWHVW
effect (technical and commercial) is 
SURYLGHGE\PRGHO7KLVFRQ¿UPVWKH
hypothesis about the effectiveness of the 
integrated marketing.
In general, the estimated economic 
effect of application of the modernized 
JUDQXODWLRQ HTXLSPHQW E\ UHGXFLQJ WKH
product loss with dust and enhancing 
the monodispersity) is more than 300 
thousand USD per year for the unit. In 
addition, the economic effect of reducing 
the environmental pollution goes up to 1 
PLOOLRQ8$+SHU\HDU>@
At the same time the feasibility of 
DI¿OLDWHPDUNHWLQJPRGHODQGPDUNHWLQJ
of intellectual property depends on 
WKH IDFW WKDW WKH HI¿FLHQF\ RI ZDUUDQW\
DQG DIWHU ZDUUDQW\ SHULRG UHTXLUHV WKH
university to ensure the necessity of the 
following labour-intensive work:
1) development of design and all 
NLQGV RI FDOFXODWLRQV VHOHFWLRQ DQG
WHVWLQJ RI PDWHULDOV TXDOLW\ FRQWURO DW
DOO VWDJHV RI SURGXFWLRQ RQ WKH VSRW
testing of granulators in all relevant 
modes of operation in the presence of 
WKHFXVWRPHU
 GHOLYHU\ DQG LQVWDOODWLRQ ¿HOG
tests under the program, agreed with the 
FXVWRPHUFXVWRPHUWUDLQLQJ±WHFKQRORJ\

7DE
Analysis of the granulator technology evolution
1. Vortex granulator with vibrational 
spraying of melt
2. Vortex granulator with separation 
XQLWIRUWKHÀXHJDVFOHDQLQJ
3. Vortex granulator with two-stage 
contact of granules and coolant
Vibrational spraying of melt *UDQXODWLRQLQWKHYRUWH[ÀXLGL]HGEHGZLWKSXUL¿FDWLRQRIZDVWHFRRODQW
Increasing the contact time with the 
FRRODQWÀRZ
Reduction of pollution and the 
IUHTXHQF\RIWKHDWRPL]HUFOHDQLQJE\
WLPHVUHGXFWLRQRIWKHQXPEHURI
collisions between the melt drops by 2-
WLPHVUHGXFWLRQRIWKHLPSDFWRQWKH
non-uniformity of a cut of a nebulizer’s 
OLTXLGPDWHULDOLPSURYHPHQWRIWKH
growth rate of the pellets to the product 
fractions.
8VLQJWKHHQHUJ\RIWKHYRUWH[JDV
ÀRZIURPWKHZRUNLQJYROXPHHQHUJ\
utilization of waste heat, medium 
KXPLGL¿FDWLRQLQLQGXVWULDOSUHPLVHV
Full completion of the crystallization 
SURFHVVSUHYHQWLQJWKHIRUPDWLRQRI
QRQVSKHULFDOJUDQXOHVUHGXFWLRQRI
WKHOHYHORIPL[LQJ¿QHDQGPDUNHWDEOH
IUDFWLRQVLQFUHDVLQJWKHVSHHGRI
grain growth in relation to marketable 
IUDFWLRQVLQFUHDVLQJWKHSURGXFW¶V
monodispersity degree.
4. Vortex granulator with multi-stage 
zone of secondary contact of granules 
and coolant
5. The two-zone
vortex granulator
6. Vortex granulator producing porous 
pre-moistened and drying granules
7KHVHFRQGDU\FRQWDFWEHWZHHQWKH¿QH
granules and coolant
*UDQXODWLRQLQWKHÀRZRIFRRODQW
towards the different organization of 
movement
Pre-moistening and drying of granules
Production at a lower temperature 
E\LQFUHDVLQJWKHWLPH¿QHIUDFWLRQ
granules spend in the annular cavity 
RIWKHLQWHUFDVHDQGWKHFRRODQWÀRZ
rate (by reducing the free area of 
the annular cavity of the intercase), 
preserving the integrity of cores of 
granules
Reducing the dimensions of the 
HTXLSPHQWUHGXFLQJHQHUJ\FRVWVIRU
carrying out the process, increasing the 
product’s monodispersity degree.
Reducing the probability of 
contamination of the walls of the inner 
FRQHSUHYHQWLRQRIWKHSRVVLELOLW\
RIJUDQXOHVJOXLQJGXHWRPRLVWXUH
absence of stagnant zones at the bottom 
of the working space of the device.

operation, assembling, disassembling, 
LQVSHFWLRQ
3) maintenance work during the 
warranty and post-warranty period on 
UHTXHVW VXSSO\LQJ VSDUH SDUWV DW WKH
UHTXHVWRIWKHUHVHUYH
At the same time improving the 
JUDQXODWRU ZLWK UHVSHFW WR VSHFL¿F
FRQGLWLRQVRIXVLQJKDVDPDMRULQÀXHQFH
RQ WKH SURGXFWLRQ OLQH HI¿FLHQF\
However, modernization of units should 
not be one-sided and only aimed at 
WKH SURFHVV LQWHQVL¿FDWLRQ ,W LV DOVR
necessary to search for ways to change 
and optimize the technology in order to 
fully use advantages of the technology 
available (market pull).
Therefore, we offer to consider the 
process of innovation development in 
the framework of inter-technological 
link, which can be illustrated as a 
technological scheme of production of 
JUDQXOHVE\XVLQJWKHYRUWH[JUDQXODWRUV
developed (models 1-3 in Table 1) 
(Fig. 1).
From the Fig. 1 we can see that the 
variety of technologies are involved 
in the production (materials science, 
chemical engineering, heat and mass 
transfer technologies, automation 
etc.). These are incorporated into the 
technological package called “the 
JUDQXODWRU´ 7KXV ZH FDQ DSSO\ WKH
principle of creative symbiosis: the 
fusion of several technologies into one, 
simplifying the overall structure of the 
system, thereby eliminating or narrowing 
the limits of its evolution.
Conclusion. Thus, the development 
in a high-tech research university 
brings together various sectors in order 
to achieve integration and networking 
on the basis of a system and thereby 
implement the integrated model of 
the innovation process. The model is 
EDVHG RQ LGHQWL¿FDWLRQ RI QHHGV DQG
WKH VXEVHTXHQW SURGXFW GHYHORSPHQW
as well as the search for promising 
possible development of technologies 
and applications, search for the lost and 
forgotten technological and product ideas 
that can be effectively implemented.
In this case, marketing can ensure 
effective integration of advanced 
HGXFDWLRQ DQG KLJK WHFKQRORJLHV WKH
implementation of basic and applied 
VFLHQWL¿F UHVHDUFK RQ D JOREDO VFDOH LQ
)LJ6FKHPHRIJUDQXOHSURGXFWLRQXVLQJWKHYRUWH[JUDQXODWRUDXWKRU¶VLQQRYDWLRQ
Elements of installation: 9*YRUWH[JUDQXODWRU+KHDWHU)%&ÀXLGL]HGEHGFRROHU
$DEVRUEHU)¿OWHU0PL[HU%EDWFKHU+3KRSSHU*JDVEORZHU3SXPS7WDQN&FRPSUHVVRU
0DLQÀRZVUHWXUPDQXIDFWXULQJDLUSROOXWHGDLUSXUL¿HGDLUSROOXWHGZDWHU
ZDWHUVXEVWDQGDUGJUDQXOHVDLUIRUOLTXLGPDWHULDOVSUD\LQJVROXWLRQPHOWSURGXFW
DLUIRUJUDQXOHVFRROLQJJUDQXOHVIRUSDFNDJLQJVWHDPGXVW\JDV
OLTXLGPDWHULDOVROXWLRQPHOWZDWHUFRQGHQVDWH

D ZLGH UDQJH RI DUHDV WKH JHQHUDWLRQ
application and dissemination of globally 
VLJQL¿FDQWPXOWLGLVFLSOLQDU\SRO\WHFKQLF
knowledge.
)RU H[DPSOH LQ WKH SDSHU LW KDV
been shown that in the development 
of granulators an integrated approach 
DLPHG DW LPSURYHPHQW RI TXDOLW\ RI
fertilizers determines the trajectory of 
the following technologies: in production 
(reduction of harmful emissions and 
wastes, lowering the unit costs in the 
SUHSDUDWLRQ RI SURGXFWV LQWHJUDWHG
automation of technological processes) 
DQGLQLPSURYLQJWKHTXDOLW\RISURGXFWV
Promising areas for further development 
DUH WKH H[SDQVLRQ RI OLFHQVLQJ DQG WKH
establishment of start-up companies.
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